Recrystallization of compound 2 from acetonitrile at -35 °C yielded crystals of 2-CH 3 CN where one molecule of acetonitrile is bound to the nickel centre. Recrystallization of 2 from pentane at -35 °C gave the ligand free structure. Synthesis of (m-P 2 )NiN 3 (3-N 3 ): Solid NaN 3 (0.053 g, 0.82 mmol, 1.2 eq.) was added to 3-Cl (0.380 g, 0.683 mmol) in CH 3 CN/THF (10:1, 10 mL). After 10 h, the resulting orange suspension was collected by filtration. The orange solid was extracted with THF, filtered over Celite and dried to give a bright orange solid. Isolated yield: 0.270 g (53%). Single crystals suitable for X-ray diffraction were deposited from acetonitrile. 1 (4.02) . Single crystals were grown as thin needles from a concentrated pentane solution at -35 °C. As these crystals were too thin for routine X-ray diffraction, a data set was collected at Stanford Linear Accelerator (SLAC) using synchrotron X-ray radiation.
Synthesis of (m-
Synthesis of (m-P 2 )NiCl 2 (4): A suspension of (DME)NiCl 2 in THF (0.238 g, 1.08 mmol; 20 mL) was added to a solution of 1 (0.500 g, 1.08 mmol; 20 mL) and stirred for 12 h. The purple reaction mixture was then dried in vacuo and the residue extracted with benzene and filtered over Celite. Recrystallization from benzene/diethylether at -35 °C gave a purple crystalline solid. Yield = 0.440 g (69% 2 were present in a 0.9:1 ratio. No other phosphorus containing products were observed. GC analysis indicated the generation of the coupling products tetraphenylethylene, 1,2-bis(diphenylmethylene)hydrazine and N-(diphenylmethylene)-1,1-diphenylmethanamine in a 40:10:50 ratio. Heating a partially degassed solution containing 0.1 equivalents of Sm(OTf) 3 (0.004 g, 0.007 mmol) and 2-Ph 2 CN 2 in C 6 H 6 (0.050 g, 0.5 mL; 0.07 M) at 70 °C, a 2.7:1 ratio of 2:2-Ph 2 CN 2 was observed after 15 h and full conversion was reached after 25 h. Tetraphenylethylene, 1,2-bis(diphenylmethylene)hydrazine and N-(diphenylmethylene)-1,1-diphenylmethanamine were again observed, however now in a 60:10:30 ratio Heating a partially degassed solution of 2-Ph 2 CN 2 in toluene (0.050 g, 0.5 mL; 0.14 M) at 80 °C, a 4:1 ratio of 2:2-Ph 2 CN 2 was observed after 3 h and complete conversion to 2 was seen after 15 h. Again, no other phosphorus containing products were observed. The coupling products tetraphenylethylene, 1,2-bis(diphenylmethylene)hydrazine and N-(diphenylmethylene)-1,1-diphenylmethanamine were observed by GC in a 60:10:30 ratio. Control reactions heating similar concentrations of Ph 2 CN 2 under the above conditions generated nearly exclusively 1,2-bis(diphenylmethylene)hydrazine.
Synthesis of (m-P,benzyl-P)Ni (6): A solution of lithium hexamethyldisilazide (0.045 g, 0.27 mmol, 1.2 eq.) in THF (1 mL) was added to a suspension of diphenylmethylsulfonium tetrafluoroborate (0.078 g, 0.27 mmol, 1.2 eq.; 2 mL) at -78 °C to give a yellow solution. This mixture was allowed to stir for 2 min then added to a solution of 2 (0.117 g, 0.224 mmol) in THF (5 mL) at -78 °C. After 30 min at -78 °C, an aliquot was analyzed by NMR spectroscopy which showed full conversion to the putative ylid-complex 5.
31 P{ 1 H} (THF, 121 MHz, 22 °C): δ = 50.26 (d, J PP = 8.9 Hz), 39.85 ppm (d, J PP = 8.9 Hz). Warming to room temperature and letting stir for 15 h, these resonances converted to a new set of peaks consistent with the appearance of 6. The reaction mixture remained a dark red-brown colour throughout. After full conversion was reached, the solution was pumped dry and extracted with pentane. The pentane extracts (3 x 10 mL) were filtered over Celite and dried. Recrystallization from a minimal amount of diethylether layered with acetonitrile at -35 °C produced dark red-brown crystals. Yield = 0.098 g (82 %). 
Synthesis of 6 from 7 and Ni(COD) 2 via 5:
Preparation of the monophosphonium salt of 1: A solution of methyl trifluoromethanesulfonate (55 µL, 0.49 mmol, 0.8 eq; 2 mL hexanes) was added dropwise with stirring to a hexanes solution of 1 (0.283 g, 0.612 mmol; 10 mL) at room temperature. A white solid precipitated during the addition. The mixture was stirred for 12 h then dried in vacuo. The residue was washed with hexanes to remove unreacted 1, then extracted with THF. The THF extract was filtered over Celite and dried to give a white solid. Yield = 0.250 g (81 %, based on MeOTf Reactivity of 2 with 4-methoxyazidobenzene: Addition of 1.2 equivalents of 1-azido-4-methoxybenzene (0.0100 g, 0.0670 mmol) to a [D 6 ]benzene solution of 2 (0.0300 g, 0.0575 mmol; 0.5 mL) caused visible bubbling (extrusion of N 2 ) and a color change from deep red-orange to brown. Monitoring of the reaction mixture by 31 P{ 1 H} NMR spectroscopy after 20 min, 2.5 h and 17 h revealed a stable mixture of unreacted 2 (δ P = 41 ppm; verified by diagnostic central arene CH peak in the 1 H NMR spectrum at 5.2 ppm) and a 1:2:1 set of peaks (20.4, 18.3 and -6.6 ppm) assigned to the product of oxidation of the bis(phosphine) ligand. An insoluble precipitate was also formed. Addition of > 3 eq. of was required to drive the reaction completely to the product with a 31 
Synthesis of amination product (8):
Separate hexanes solutions (7 mL) of 2 (0.0808 g, 0.153 mmol) and 1-adamantylazide (0.0272 g, 0.153 mmol) were pre-cooled to -35 °C then combined cold and left to stand for 12 h at -35 °C. The reaction mixture was then dried, extracted with pentane and filtered. Recrystallization from hexamethyldisiloxane at -35 °C gave a red powder. Isolated yield: 0.056 g (55 %). 100% conversion was observed by multinuclear spectroscopy when the reaction was performed in deuterated solvent. Single crystals suitable for X-ray diffraction were grown by slow evaporation of a pentane solution. 6 ]benzene, 121 MHz, 22 °C): δ = 31.9 ppm (weak). Single crystals suitable for X-ray diffraction were grown by diffusion of pentane into a C 6 H 6 solution of 8-Cl. Synthesis of (m-P 2 )NiNH(2,6-di-iso-propylphenyl) (9-Dipp): A solution of 3-Cl in toluene (0.050 g, 0.090 mmol; 5 mL) was cooled to -35 °C and added to a pre-cooled solution of LiNH(Dipp) in Et 2 O (0.017 g, 0.090 mmol; 5 mL). Upon combining the two solutions, a deep blue colour formed. Note -when the order of addition was reversed, a substantial amount of 2 was observed. The mixture was stirred to room temperature then dried in vacuo. The dark blue residue was extracted with aliquots of pentane until no more colour was extracted and filtered over Celite. The pentane extract was concentrated to ca. 3 mL and left to stand at -35 °C overnight, after which dark blue crystals formed. Yield = 0.054 g (88 %). EPR spectrum is shown in Figure S25 Reactivity of 9-Dipp with ferrocenium trifluoromethanesulfonate: 2 (0.010 g, 0.015 mmol) was dissolved in 5 mL of pentane and cooled to -35 °C. Solid ferrocenium triflate S10 (0.005 g, 0.015 mmol) was added, followed by 2 mL of THF. The grey-blue mixture was stirred for 1 h to room temperature, at which point all was soluble. The mixture was filtered over Celite and dried. Multinuclear NMR analysis ( [D 6 ]benzene) showed decomposition to a mixture of species, with the majority of the material the unaltered bis(phosphine) 1.
Reactivity of 9-Dipp with phenoxyl radical: A pentane solution of 2,4,6-tri-tertbutylphenoxyl radical 7 (0.0068 g, 0.026 mmol; 10 mL) was added to a pentane solution of 9-Dipp (0.016 g, 0.023 mmol; 10 mL) dropwise at -35 °C. Multinuclear NMR analysis ( [D 6 ]benzene) showed decomposition to a mixture of species, with the majority of the material the unaltered bis(phosphine) 1. Synthesis of (m-P 2 )NiN(H)Ph (9-Ph):A solution of 3-Cl in toluene (0.200 g, 0.359 mmol; 10 mL) was cooled to -78 °C and added to a pre-cooled solution of LiNHPh in Et 2 O (0.036 g, 0.359 mmol; 5 mL). Upon combining the two solutions, a deep blue colour formed. The mixture was stirred to room temperature then dried in vacuo. The dark blue residue was extracted with aliquots of pentane until no more colour was extracted and filtered over Celite. The pentane extract was concentrated to ca. 5 mL and left to stand at -35 °C overnight, at which point dark blue crystals formed. Yield = 0.130 g (58 %). EPR spectrum is shown in Figure S27 Table S2 . Crystal data and structure refinement for 2-CO.
CCDC Identification code 937667
Empirical Table S3 . Crystal data and structure refinement for 2-CH 3 CN.
CCDC Identification code 937666
Empirical Table S5 . Crystal data and structure refinement for 3-BF 4 .
CCDC Identification code 937668
Empirical Table S9 . Crystal data and structure refinement for 6.
CCDC Identification code 937672
Empirical Table S11 . Crystal data and structure refinement for 9-Dipp.
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CCDC Identification code 937674
Empirical formula C42 H58 N Ni P2 Formula weight 697.54 Table S12 . Crystal data and structure refinement for 9-Ph.
CCDC Identification code 937671
Empirical 
